Introduction
============

Stress urinary incontinence (SUI) is an involuntary loss of urine on effort, physical exertion, or with an increase in the intra-abdominal pressure upon sneezing or coughing.[@b1-ijwh-10-195] This common and embarrassing condition affects 200 million people worldwide with the median prevalence of female urinary incontinence (UI) being 27.6% (range: 4.8%--58.4%).[@b2-ijwh-10-195] According to the 2010 International Urogynecological Association, the prevalence of SUI is age-dependent and ranges from 29% to 75% with a mean of 48%.[@b3-ijwh-10-195] It is more common in the younger age group, but it also occurs in older women. The prevalence of daily SUI is 10% in community-dwelling middle-aged women,[@b4-ijwh-10-195] and a third of women with SUI report weekly leakage.[@b5-ijwh-10-195] Each year, approximately 135,000 women undergo surgery for SUI in the USA alone; approximately 11% undergo surgery for SUI by 80 years of age.[@b6-ijwh-10-195] The risk factors for SUI include obesity, menopause, number of pregnancies and vaginal deliveries, use of medications relaxing the urethral sphincter, presence of a lung disease causing chronic cough, and prior pelvic surgeries.[@b7-ijwh-10-195],[@b8-ijwh-10-195]

SUI often remains undetected and undertreated.[@b9-ijwh-10-195] The underlying reasons include the reluctance of patients to disclose their incontinence and urinary symptoms due to embarrassment, lack of knowledge about treatment options, fear of surgery, or belief that SUI is an inevitable part of aging.[@b10-ijwh-10-195] In one survey, only 22% of men and 45% of women experiencing weekly incontinence sought medical care.[@b11-ijwh-10-195] Only 60% of them received treatment for their incontinence and nearly 50% of treated patients reported continued incontinence.[@b11-ijwh-10-195]

Although SUI is not associated with increased mortality, it affects many aspects of a patients' health such as physical activity, social contacts, sexual contacts, emotional state, sleep, physical, psychosocial and economic well-being as well as health-related quality of life (QoL).[@b12-ijwh-10-195] SUI adversely impacts QoL by contributing to depression, anxiety, social isolation, and even admission to a nursing home.[@b13-ijwh-10-195],[@b14-ijwh-10-195] Moreover, incontinence during sexual activity affects up to one-third of patients, and fear of UI during intercourse contributes to sexual dysfunction.[@b15-ijwh-10-195]

Clinically, SUI is present alone or in association with pelvic organ prolapse (POP).[@b16-ijwh-10-195] A majority of the published research is focused on the use of pessaries in POP, on comparison of effectiveness of multiple modalities of conservative treatments with one another or with surgical methods in patients with SUI. The objective of the present review is to assess three distinct patient-oriented outcomes of pessary use: advantages, complications, and QoL.

Methods
=======

A search of PubMed and Cochrane Library databases was performed, using the records from January 2000 to December 2016. The queries used MeSH terms "stress urinary incontinence," "conservative management," "pessary," "behavioral treatment," and "clinical practice guidelines." Guidelines of the American Urological Association, Canadian Urological Association, American Urogynecological Society, National Institutes of Health (USA), and National Institute for Health and Care Excellence (UK) were also surveyed. A total of 192 original research papers, review articles, and clinical trials were identified. We selected a total of 62 relevant prospective cohort studies, randomized controlled trials (RCTs), and review articles addressing prevalence of UI, management options, fitting, and efficacy of pessary in management of UI, to provide this update on pessary use in SUI. We eliminated 130 articles because of irrelevance or duplicity.

Treatment options
=================

The treatment plan should be discussed with the patients with emphasis on improving QoL. The typical approach to treatment of SUI is a stepped care plan that starts with noninvasive behavioral modifications followed by devices and pharmacologic interventions. Surgery is the final step for women having symptoms that do not respond to initial treatment.[@b17-ijwh-10-195]

The conservative management of SUI includes, in approximate order of priority, weight loss, smoking cessation, constipation management, pelvic floor muscle exercises, extracorporeal magnetic innervation, electrical stimulation, and mechanical devices such as a pessary or urethral plug.[@b18-ijwh-10-195],[@b19-ijwh-10-195] As an example, it has been reported that exercise-mediated reduction of weight by only 8% resulted in a nearly 50% decrease in the frequency of incontinence episodes.[@b20-ijwh-10-195] Additionally, cessation of drugs like α-adrenergic receptor blocker may also improve the condition.[@b21-ijwh-10-195] Furthermore, analysis of relevant publications indicated that the two most frequently described and systematically investigated conservative treatment options are behavioral therapy with pelvic floor muscle training (PFMT) and the use of intravaginal support devices such as incontinence pessaries.[@b22-ijwh-10-195] In fact, the guidelines of the Dutch College of General Practitioners recommend that women with SUI are offered a choice between PFMT and a pessary as initial treatment; a mid-urethral sling should only be discussed when initial treatment is insufficient or in case with severe symptoms.[@b23-ijwh-10-195]

PFMT and continence strategies such as timed voiding and volitional contraction of pelvic floor muscles before and during a cough (the Knack maneuver) have been shown to help in the prevention of incontinence.[@b24-ijwh-10-195],[@b25-ijwh-10-195] Significantly, Kegel exercises should be done several times a day and performed consistently over time to obtain sustained benefits.[@b26-ijwh-10-195] However, it has been pointed out that the key problem negatively affecting continuity of PFMT exercises is the lack of patient motivation and inconsistency in their execution.[@b27-ijwh-10-195] Additionally, a systematic review of 23 clinical trials demonstrated that a significant reduction in SUI can be achieved with PFMT and found that the benefits can be further enhanced if combined with bladder training.[@b28-ijwh-10-195] In contrast, the search of the Cochrane database did not find adequate evidence to recommend or discourage behavioral strategies such as timed voiding, habit retraining, and prompted voiding.[@b29-ijwh-10-195]

Vaginal pessary is one of the oldest medical devices and has been used for centuries as a conservative treatment of POP[@b30-ijwh-10-195] and, more recently, for SUI.[@b31-ijwh-10-195] Once a decision to use a pessary is made, the type of pessary should be chosen based on the severity of SUI, presence of prolapse, and sexual activity. Incontinence pessaries are silicone or rubber devices that are placed transvaginally. They are designed to support the urethra and bladder wall, increase urethral length, and provide gentle compression of the urethra against the pubic bone. This structural arrangement reduces and often prevents leakage when intra-abdominal pressure increases, essentially resolving the problem of incontinence.[@b32-ijwh-10-195],[@b33-ijwh-10-195] From this position, an incontinence pessary supports the urethrovesical junction in the same way a vaginal sling implanted surgically would.[@b34-ijwh-10-195]

Different types of pessaries are available, and some have been designed specifically to treat SUI. The latter group includes incontinence ring pessary, ring pessary with support (common size 2--7, characterized by ease of insertion), incontinence dish (common size 3--5, medium ease of insertion and removal), and the Uresta device. All of them exert their action by stabilizing the urethra and increasing urethral resistance.[@b35-ijwh-10-195] Incontinence rings and dish pessaries, most commonly used in patients with SUI, are typically made of silicone. A Hodge pessary without support (for a small cystocele) or with support (in the absence of cystocele) can also be used. Introl, a bladder neck support prosthesis, supports the urethrovesical junction and was found to be effective in 83% of adult women with SUI.[@b36-ijwh-10-195] The self-positioning women's incontinence pessary (Uresta) also significantly reduces UI, is easy for women to use, and has a high continuation rate of 76% in the first year.[@b37-ijwh-10-195]

Indications and contraindications for pessary use
=================================================

Pessaries should be considered for all women presenting with SUI, in particular when conservative management is appropriate. Excellent candidates for pessary use include pregnant patients, elderly women for whom surgery would be a risk, and women in whom a previous operation for SUI have failed. Additionally, pessaries are a valid option for patients who only have SUI with strenuous physical activity.[@b38-ijwh-10-195] Although their use is not recommended by the National Institute for Health and Care Excellence, UK, due to limited high quality evidence,[@b39-ijwh-10-195] the rate of application is increasing due to low cost, ease of use, and infrequent side effects.[@b40-ijwh-10-195]

There are very few contraindications for pessary use, allowing clinicians to offer pessaries to almost all patients presenting with prolapse and incontinence. However, a pessary should not be placed in a patient with evidence of active pelvic or vaginal infection, severe ulceration, allergy to silicone or rubber, and patients who are noncompliant and unlikely to follow-up.[@b41-ijwh-10-195]

Successful pessary fitting and continued use
============================================

Pessary fitting has long been considered an art rather than a science, a process of trial and error whereby a clinician's training and experience is the best predictor. A pessary must be fit by a health care provider, as many women require more than one fitting to achieve comfort. Before pessary fitting, the patients' bladder should be emptied, and the clinician should estimate the width of the mid-vagina and select a pessary of appropriate size. The patient should then be fit with the largest pessary that fits comfortably and examined in the supine and standing positions.[@b41-ijwh-10-195] Proper size and adequate fitting is achieved when the provider can place a finger between the pessary and the vaginal wall.[@b42-ijwh-10-195] Successful fitting is defined as a comfortable fit with retention of the pessary during the Valsalva maneuver and voiding. Continuation is declared if a successfully fit patient returns at least once after the initial fitting with the pessary still in use.[@b43-ijwh-10-195] An ideal situation is when a woman can place her pessary at times when she anticipates urine leakage such as during exercise. Ideally, a pessary should be inert, compact, and relatively inexpensive; its design should allow easy removal and insertion by the patient. Following a successful fitting, the patient should be seen within 2--4 weeks for proper instruction for removal and self-care. The importance of proper pessary fitting is highlighted by the finding that a higher continuation rate, 90%, is achieved in patients with successful fitting.[@b44-ijwh-10-195]

A pessary fitting is considered unsuccessful if the provider fails to obtain an adequate fit after at least three attempts or the patient finds the pessary painful and intends to discontinue its use.[@b42-ijwh-10-195] The causes for unsuccessful fittings include a widened genital introitus (four fingers breadth), a short vaginal length of \<6 cm, and posterior compartment defects.[@b45-ijwh-10-195]

Multicenter studies reported 89%--92% success rate for fitting pessaries in women with SUI.[@b40-ijwh-10-195],[@b42-ijwh-10-195] However, the population of women using a pessary for SUI is younger, less likely to have had previous surgery, and have a longer vaginal length than the population with prolapse.

A prospective cohort study documented that the rate of initial successful fitting varies between 60% and 92% with an incontinence ring,[@b42-ijwh-10-195],[@b46-ijwh-10-195] but the continued use decreases to 55% in 6 months and 16% in 1 year.[@b47-ijwh-10-195] It is, however, noteworthy that the study on continued use employed a ring with a diaphragm, a pessary known for its low efficacy.[@b47-ijwh-10-195] A retrospective review[@b48-ijwh-10-195] reported that 59% of women continued the use of pessaries at 11 months, reporting a resolution or decrease of their incontinence. The reasons for discontinuation included persistent incontinence, discomfort, bleeding, and repeated expulsions.[@b48-ijwh-10-195] Another study indicated that 86% of women referred to a dedicated midwifery pessary clinic were successfully fit and 89% continued pessary use for a mean of 6 months. Predictors of unsuccessful fitting included a history of a prolapse procedure or hysterectomy, while severe posterior prolapse was the single predictor of pessary discontinuation.[@b49-ijwh-10-195]

Advantages of pessary use
=========================

Pessaries constitute a good option for treatment of incontinence for women in any age group. They have the distinct advantage of being minimally invasive while providing immediate relief of symptoms. Their associated risks and costs are low and they achieve results quickly. Furthermore, they may be controlled by the patients themselves, are an excellent alternative for symptomatic women who have not finished childbearing, and those who choose a nonsurgical intervention.[@b50-ijwh-10-195] Additionally, a recent study comparing the cost of nonsurgical with surgical treatment for SUI found that an incontinence pessary was the most cost-effective treatment option.[@b51-ijwh-10-195]

The pessary can also be used to distinguish between patients with SUI secondary to a correctable anatomic defect or bladder instability. A properly fit pessary can simulate the result of surgical correction of incontinence, thereby yielding diagnostic and prognostic information.[@b38-ijwh-10-195] Moreover, a pessary is a better option than an urethral plug inserted into the urethra to prevent urine loss; the latter is associated with a number of adverse events, including urinary tract infection, hematuria, and migration into the bladder.[@b52-ijwh-10-195] Since no medication is approved by the US Food and Drug Administration for the treatment of SUI in the United States, pessaries have become the ultimate choice for both younger and older patients as well as those avoiding surgery or waiting for surgery.[@b53-ijwh-10-195] However, while certain drugs such as duloxetine, marketed as Cymbalta, is approved for use in Europe for the treatment of SUI, it has recently been demonstrated to cause more harm than benefit.[@b54-ijwh-10-195]

Results of a survey conducted by the International Urogynecological Association[@b55-ijwh-10-195] regarding practice patterns in women with SUI indicated that 61.5% of medical practitioners worldwide always or frequently offer a pessary to patients with SUI associated with POP. No difference was found among these practitioners in their academic affiliation. However, significant regional differences were present; the number of providers prescribing a pessary was highest in North America and lowest in Africa.[@b55-ijwh-10-195] It is worth noting that this percentage was significantly higher (52%, *p*=0.008) than that noted in 2013. Other studies reported that pessaries are being used in daily practice by 86% of gynecologists and 98% of urogynecologists.[@b56-ijwh-10-195],[@b57-ijwh-10-195]

The Canadian Urological Association guidelines also recommend pessaries be considered in initial management of SUI, along with PFMT.[@b58-ijwh-10-195] An RCT with 446 women enrolled found that, at 3 months, women using pessary alone had a 40% improvement compared to 49% with behavioral therapy. However, at 12 months, 32% of the participants showed improvement in both groups.[@b57-ijwh-10-195]

Patient satisfaction and QoL
============================

The role of pessaries for UI has changed in the past few years when family physicians have begun to utilize pessaries inpatient care.[@b29-ijwh-10-195] Currently, satisfaction rates with pessary use have become higher and is the reason why the pessary is experiencing a resurgence in popularity.[@b50-ijwh-10-195] A prospective study documented that 92% of women with a successful pessary fitting for POP were satisfied with treatment after 2 months and their urinary symptoms were reduced by 50%.[@b59-ijwh-10-195] Additionally, a secondary analysis of a multicenter, randomized trial (ATLAS) reported no difference in pelvic symptom bother and QoL between pessary and behavioral therapy treatments and showed similar patient satisfaction after 3 months.[@b60-ijwh-10-195] This study confirmed that frequency, bother, and QoL improve 3 months after either behavioral or pessary treatment. Contrasting results have been obtained regarding the impact of pessaries on sexual function. In one study, a greater improvement was seen among women treated with behavioral therapy than those treated with pessary.[@b61-ijwh-10-195] On the other hand, a significant improvement in both frequency and satisfaction among sexually active women who wear a pessary was also reported.[@b62-ijwh-10-195] Also, another study documented that 60% of sexually active women who accepted a pessary for SUI or POP continue treatment for an extended period.[@b63-ijwh-10-195]

Studies have also been performed comparing the effectiveness of pessary with that of behavioral therapy. An RCT reported that 75% of women were satisfied with behavioral therapy, while only 33% were satisfied with a pessary at 3 months, but at 12 months the success rate declined in both groups and the statistically significant difference in outcome between the two groups was no longer present.[@b57-ijwh-10-195] Another study reported predictors of success and satisfaction for behavioral therapy and pessary treatment after 3 months.[@b64-ijwh-10-195] This study identified several predictors of successful therapy: severity of stress symptoms, \<14 weekly episodes of UI, college education, and no previous history of UI surgery. Moreover, postmenopausal women reported a greater improvement in their continence status than premenopausal women; physical activity and body weight may have a significant impact on muscle structure and function even in postmenopausal women who are thought to undergo a decline in muscle strength.[@b64-ijwh-10-195]

The outcomes of pessaries and surgery in women with symptomatic POP were also studied using validated questionnaires. This investigation reported equal improvement in vaginal, urinary, bowel, and QoL scores, regardless of whether the treatment involved a pessary or surgery.[@b65-ijwh-10-195] Although recent studies show significant improvement in SUI with the use of a pessary,[@b44-ijwh-10-195] younger, sexually active women with more severe symptoms either opt for surgery initially or escalate their treatment from conservative to surgical.[@b66-ijwh-10-195] Another indication for surgical intervention is the case of women who have underwent a hysterectomy or other pelvic surgeries, where these procedures predispose to weakness of the pelvic floor and subsequently the inability to retain a pessary.[@b49-ijwh-10-195]

Complications
=============

Currently available pessaries are composed of inert substances that require minimal care, regular removal, and inspection of vaginal epithelium.[@b67-ijwh-10-195] Common complications include vaginal discharge and odor, new onset difficulty in voiding, spontaneous expulsion, and more rarely, vaginal erosion due to a forgotten or neglected pessary.[@b38-ijwh-10-195] Minor complications such as vaginal discharge, odor, and erosion can usually be successfully treated. More severe complications were reported after long-term (6--10 years) use of pessaries in patients with prolapse. They included bleeding, severe vaginal discharge, pain, and constipation; 23% of women had more than one type of complication and most had more than one episode.[@b68-ijwh-10-195] Treatment of these complications includes local administration of estrogen, regular follow-up, and appropriate fitting of the pessary.

Conclusion
==========

Vaginal pessaries are very effective at managing SUI if they are fit properly and managed by frequent removals and regular checkups. They should be considered among first line of treatment of SUI associated with exercise and increased intra-abdominal pressure. For SUI with POP, a pessary may also be considered as the management of choice, together with educating patients on the technique of insertion and removal and the volitional contraction of pelvic muscles. Satisfaction rate with pessary use is high, and, if any, only minor complications occur, with vaginal discharge being the most common complaint.
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